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CLAIMS 



[Claim(s)] 

[Claim l] The shaft screw connected with the rack bar which forms the steering device 
of a rack-and-pinion type. The nut screw which engages with the screw section of the 
shaft screw concerned through a ball, and forms a baU screw device between the 
above-mentioned shaft screws. Rota which connects the nut screw concerned with the 
end side, and consists of a hollow-Uke gestalt, In the electromotive power-steering 
equipment which has the electric motor made to rotate this Rota and the electric 
actuator which consists of housing of the shape of a cyUnder which holds the electric 
motor concerned and includes the above-mentioned each part article etc. including the 
Rota concerned Electromotive power-steering equipment characterized by consisting of 
a configuration of having prepared the elastic member which absorbs the relative 
displacement to the direction of a path of the above-mentioned nut screw between the 
nut screws and above-mentioned Rota which form the above-mentioned electric 
actuator. 

[Claim 2] Electromotive power-steering equipment characterized by consisting of a 
configuration of having prepared the elastic member which absorbs the relative 
displacement to the direction of an axis of the above-mentioned nut screw between the 
above-mentioned nut screw and above-mentioned Rota in electromotive power-steering 
equipment according to claim 1. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electromotive power-steering 
equipment to which made it make the cutoff function of the vibration and the noise of 
the circumference of the ball screw device section which forms an electric actuator 
especially raised about the power-steering equipment (electromotive power-steering 
equipment) of the electric actuator type in which made it make the power assistant 
section in a rack-and-pinion tj^e steering system form with an electric motor. 
[0002] 

[Description of the Prior Art] In conventional electromotive power-steering equipment, 
the electric actuator which consists of a stator which carries out the rotation drive of the 
armature which has the shaft screw connected with a rack bar, the nut screw which 
forms a bail screw device with the shaft screw concerned, and the nut screw concerned 
in the end side, and the armature concerned is formed, for example like a thing given in 
JP10-24852,A. And the rack bar which receives power assistance from the electric 
actuator which consists of these configurations gears with a pinion gear. And further, 
while the above-mentioned pinion gear is connected with a steering shaft, the both ends 
of the above-mentioned rack bar are connected with a wheel through a tie rod etc. 
[0003] 

[Problem(s) to be Solved by the Invention] In the conventional thing which consists of 
such a configuration, when a vehicle runs a concavo-convex way etc., external force will 
spread at the place of the rack bar connected with a wheel. And as shown, for example 
in drawing 5 , while the place of the shaft screw 10 connected with a rack bar will be 
joined by external force in the conventional thing to the input of such external force, this 
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external force will be spread to the nut screw 20 which forms a ball screw device, and 
still more cylindrical Rota 30. And the external force inputted into this Rota 30 will be 
spread to housing 50 through bearing 40 grade, and will be spread to the steering wheel 
(handle) which finally forms a steering system. Moreover, it will bend into the part 
which engages with the ball of a shaft screw with the input of the above-mentioned 
external force, and deformation will arise, by this, the rolling sound of the ball in the 
ball screw device section becomes large unusually, and these allophones will spread to 
the vehicle interior of a room. In order to solve such a trouble, it is the purpose 
(technical problem) of this invention that it is going to offer the power-steering 
equipment (electromotive power-steering equipment) which has the electric actuator 
which prepared the elastic member which permits minute displacement of a nut screw 
between Rota which connotes a nut screw and the nut screw concerned. 
[0004] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, we decided to adopt the following means in this invention. Namely, the shaft 
screw connected with the rack bar which forms a rack-and-pinion-type steering system 
in invention according to claim 1, The nut screw which engages with the screw section of 
the shaft screw concerned through a ball, and forms a ball screw device between the 
above-mentioned shaft screws. Rota which connects the nut screw concerned with the 
end side, and consists of a hollow-like gestalt. It is related with the electromotive 
power-steering equipment which has the electric motor made to rotate this Rota and the 
electric actuator which consists of housing of the shape of a cylinder which holds the 
electric motor concerned and includes the above-mentioned each part article etc. 
including the Rota concerned. We decided to take the configuration which prepared the 
elastic member which absorbs the relative displacement to the direction of a path of the 
above-mentioned nut screw between the nut screws and above-mentioned Rota which 
form the above-mentioned electric actuator. 

[0005] Even if the relative displacement radial [ the ] became possible between the shaft 
screws and nut screws which form a baU screw device by taking such a configuration, 
for example, external force has spread through a rack bar at the place of a shaft screw 
fi:om the wheel side, a nut screw wiU act so that these external force may be absorbed or 
missed. Therefore, in engagement engagement in the ball screw device section, 
abnormalities do not arise at all. Consequently, generating of an allophone etc. can be 
inhibited now. 

[0006] Next, invention according to claim 2 is explained. This thing of that fundamental 
point is the same as that of the thing of the claim 1 above-mentioned publication. The 
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place by which it is characterized [ the ] is having held the nut screw through the elastic 
member so that the variation rate to the direction of an axis might be possible. That is, 
in this invention, we decided to take the configuration which prepared the elastic 
member which absorbs the relative displacement to the direction of an axis of the 
above-mentioned nut screw between the above-mentioned nut screw and 
above-mentioned Rota about electromotive power-steering equipment according to 
claim 1. By taking such a configuration, to vibration of the direction of an axis inputted 
into a rack bar and a shaft screw etc., it can absorb now according to deformation of the 
above-mentioned elastic member etc., and the engagement engagement in the ball 
screw device section can always be kept smooth now in the thing of this invention. 
Consequently, while being able to inhibit generating of an allophone etc. now, it can 
avoid making it come to spread vibration, the noise, etc. to a steering device, especially a 
steering handle, etc. 
[0007] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained 
based on drawing 1 thru/or drawing 4 . The configuration of the thing concerning the 
gestalt of this operation is what is formed on the basis of the steering device 9 of a 
rack-and -pinion method, as shown in drawing 1 . The rack bar 91 which forms this 
rack-and-pinion type steering device 9, and the shaft screw 1 prepared in one. The nut 
screw 3 which engages with the screw section (screw section) 11 of the shaft screw 1 
concerned through a ball 2, and forms a ball screw device with these screw section 11 
and a ball 2, Rota 6 of the shape of hollow which connotes the nut screw 3 concerned, 
and is combined so that relative rotation may be impossible between the 
above-mentioned nut screws 3, The magnet 66 which is prepared in the outside in Rota 
6 concerned and forms the armature of a motor with Rota 6 concerned, While holding 
the stator 7 which is prepared in the outside of these armatures and has two or more 
coils 77, and the stator 7 concerned (immobilization) the housing 8 which supports Rota 
6 which forms the above-mentioned armature through bearing 81 ■ since ■ an electric 
motor is formed when Rota 6, a magnet 66, and a stator 7 join these on the basis of 
becoming. And in what consists of such a configuration, an elastic member 5 is formed 
between the places by the side of the end section of Rota 6 which connotes the 
above-mentioned nut screw 2 and the nut screw 2 concerned. 

[0008] Next, the concrete configuration about the above-mentioned ball screw device 
section which forms the electric actuator which consists of such a configuration is 
explained based on drawing 2 thru/or drawing 4 . First, as the thing about the gestalt of 
the first operation is shown in drawing 2 , the rubber-like elastic member 5 is formed in 
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the place by the side of the outer diameter of the nut screw 3. By taking such a 
configuration, according to the elastic deformation of the above-mentioned elastic 
member 5, the nut screw 3 will be held so that a variation rate radial [ the ] may be 
possible. Therefore, even if it bends in the screw section 11 of the shaft screw 1 
connected with the rack bar 91 and deformation arises, the above-mentioned nut screw 
3 will carry out minute displacement to radial so that it may correspond to this. In 
engagement engagement on a ball 2 and the nut screw 3, and engagement engagement 
in a ball 2 and the screw section 11 of the shaft screw 1, un arranging ceases to arise 
with the minute displacement (recess) to radial [ of this nut screw 3 ]. Consequently, 
rotation will be smoothly transmitted between the shaft screws 1 and the nut screws 3 
in the ball screw device section through the above-mentioned baU 2. In addition, in what 
consists of such a configuration, a lock pin 36 is formed so that rotation may be 
smoothly transmitted among both between above-mentioned Rota 6 and the nut screw 3. 
By taking such a configuration, the power assistant force (turning effort) firom the 
above-mentioned electric motor side will be transmitted to the nut screw 3 firom Rota 6, 
it will be further transmitted to the shaft screw 1 through the ball screw device section, 
and the rack bar 91 (refer to drawing 1 ) connected with the shaft screw 1 and this 
concerned will be driven in the direction of an axis. 

[0009] Moreover, in actuation of these single strings, since the above-mentioned nut 
screw 3 is supported by the rubber-like elasticity member 5 even if vibration etc. has 
spread on the rack bar 9 1 and also the shaft screw 1 from the wheel side, by the way, 
this rubber-Uke elasticity member 5 wiU be absorbed, and the vibration concerned etc. 
will be intercepted. Therefore, these vibration etc. ceases to be spread through housing 
8 grade at the place of the steering device 9. Moreover, by the way, the above-mentioned 
rubber-like elasticity member 5 will be intercepted for the rolling sound of the ball 2 in 
the ball screw device section etc. As [ spread / therefore, / these noise etc. / to the vehicle 
interior of a room / through steering device 9 grade ] 

[0010] Next, the gestalt of the second operation is explained based on drawing 3 . This 
thing of that fundamental configuration is the same as that of what the gestalt of 
implementation of the above first described by the way. The place by which it is 
characterized [ the ] is having formed the tolerance ring 51 which permits the radial 
variation rate of the above-mentioned nut screw 3 between Rota 6 which connotes the 
nut screw 3 and the nut screw 3 concerned. This tolerance ring 51 consists of a metal 
ring- like member, that cross-section configuration consists of a continuum of the crevice 
513 which contacts the heights 516 in contact with the wall of Rota 6, and the periphery 
section of the nut screw 3 as shown in drawing 3 , and spring reaction force radial 
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[ that ] is demonstrated by the elastic deformation of such concave heights, therefore, 
minute [ to the Rota 6 side whose nut screw 3 is radial / the / to the oscillating input 
from the shaft screw 1 side ] by forming the tolerance ring (wave spring) 51 which 
demonstrates such a function in the periphery section of the above-mentioned nut screw 
3 - a variation rate will be carried out. The above-mentioned oscillating input will be 
absorbed by the minute displacement to radial [ this ], and generating of the tap tone 
between baUs 2 (allophone) etc. will be controlled. Moreover, the engagement 
engagement in the ball screw device section will be held smoothly, and roUing 
movement of a ball 2 etc. will be kept normal. The rolling sound of a baU 2 etc. seems 
therefore, not to become large unusually. 

[0011] Next, the gestalt of the third operation is explained based on drawing 4 . the 
place by which it is characterized [ of this thing ] is shown in drawing 4 -- as -- the thing 
of the operation gestalt of the above first - in addition, it is having formed the elastic 
member 55 in the place which is the both-ends tail of the above-mentioned nut screw 3 
so that the variation rate to that direction of an axis of the nut screw 3 may be possible. 
As shown in drawing 4 , while the same rubber-hke elasticity member 5 is specifically 
formed with having stated in the place of the first operation gestalt between the 
periphery section of the nut screw 3, and the wall section of Rota 6, an elastic member 
(spring) 55 is formed in the place of the direction both-ends tail of an axis of the nut 
screw 3. the external force of the direction of an axis spread by forming such an elastic 
member (spring^ 55 at the place of the rack bar 91 and the shaft screw 1 -- also receiving 
" the above-mentioned nut screw 3 " the direction of an axis " minute - it can be coped 
with now with a variation rate. Namely, among the disturbance inputs fi*om a wheel 
side, also to the input to the direction of an axis of the shaft screw 1, these can be 
absorbed or intercepted now, as a result rolling movement of a ball 2 can be smoothly 
maintained now. 
[0012] 

[Effect of the Invention] The shaft screw which is connected with the rack bar which 
forms a rack-and-pinion-type steering system according to this invention. The nut screw 
which engages with the screw section of the shaft screw concerned through a ball, and 
forms a baU screw device between the above-mentioned shaft screws, Rota which 
connects the nut screw concerned with the end side, and consists of a hoUow-like gestalt. 
It is related with the electromotive power-steering equipment which has the electric 
motor made to rotate this Rota and the electric actuator which consists of housing of the 
shape of a cylinder which holds the electric motor concerned and includes the 
above-mentioned each part article etc. including the Rota concerned. Since the 
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configuration which prepared the elastic member which absorbs the relative 
displacement to the direction of a path of the above-mentioned nut screw between the 
nut screws and above-mentioned Rota which form the above-mentioned electric 
actuator is taken Even if the relative displacement became possible between the shaft 
screws and nut screws which form a ball screw device and unjust external force has 
spread from the wheel side at the place which is a shaft screw A nut screw can absorb or 
intercept these external force now. Consequently, it can avoid making the engagement 
engagement in the ball screw device section come to produce abnormalities in any way, 
and generating of an allophone etc. can be inhibited now. 

[0013] Moreover, in what held the nut clew through the elastic member, especially the 
rubber-like elasticity member, by mediation of the elastic member concerned, a nut 
screw will displace suitably to radial [ the ], and can absorb or intercept now external 
force, such as a rack bar and vibration further spread on the shaft screw, by this. 
Therefore, the engagement engagement in the ball screw device section wiU be 
maintained at an always normal condition, and can inhibit generating of an allophone 
etc. now. 

[0014] Moreover, by holding a nut screw so that a variation rate may be possible also in 
the direction of an axis As opposed to the oscillating input which drives the disturbance 
input especially rack bar, and shaft screw from the wheel side spread at the place of a 
rack bar and also a shaft screw in the direction of an axis The above-mentioned nut 
screw can absorb or attenuate the above-mentioned oscillating input etc. now by 
carrying out a variation rate in the direction of an axis. Consequently, the engagement 
engagement in the ball screw device section can be maintained now at a normal 
condition, and generating of an allophone etc. can be inhibited now. Moreover, while 
always being able to keep smooth the engagement engagement in the baU screw device 
section now, consequently being able to inhibit generating of an allophone etc. now, it 
could avoid making it come to spread vibration, the noise, etc. to a steering system, 
especially a steering handle, etc. 
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